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$\backslash$ ( Glatzmaier[4] )o
3
2
$\Omega$ $R_{1}$ $R_{2}(R_{1}<R_{2})$ $=$ Boussinesq
( 1 ) $\rho$





$\nabla\cdot u=0$ , (2.1).
$\frac{\partial u}{\partial t}+(u\cdot\nabla)u=-\frac{1}{\rho}\nabla p+\iota/\nabla^{2}u-[1-\alpha(T-T_{2})]\gamma r+2u\cross\Omega+(\Omega\cross r)\cross\Omega$ , (22)
$\frac{\partial T}{\partial t}+(u\cdot\nabla)T=\kappa\nabla^{2}T$ (2.3)
$\{\begin{array}{l}r=R_{1} \text{ } u=0, T=T_{1},r=R_{2} \text{ } u=0, T=T_{2}\end{array}$ (2.4)
$T$ $T$
$P= \frac{p}{\rho}+\frac{1}{2}|u|^{2}+\frac{1}{2}\gamma|r|^{2}-\frac{1}{2}|\Omega\cross r|^{2}$ (2.5)
$(2.1)-(2.4)$
$\nabla\cdot u=0$ , (2.6)
$\frac{\partial u}{\partial t}=-\nabla P+\nu\nabla^{2}u+\alpha\gamma Tr+2u\cross\Omega+u\cdot\cross(\nabla\cross u)$ , (2.7)
$\frac{\partial T}{\partial t}=-\nabla\cdot(uT)+\kappa\nabla^{2}T$ , (2.8)
$\{\begin{array}{l}r=R_{1} \text{ } u=0, T=T_{1}-T_{2}=\triangle T,r=R_{2} \text{ } u=0, T=0\end{array}$ $($ 2.9 $)$
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$d=$ R2 $-R_{1}$
$d^{2}/\kappa$ $\triangle T$ $(*$
$)$
$r=dr^{*},$ $t= \frac{d^{2}}{\kappa}t^{*},$ $u= \frac{\kappa}{d}u^{*},$ $T=(\triangle T)T^{*},$ $P= \frac{\kappa^{2}}{d^{2}}P^{*}$ (2.10)
$(2.6)-(2.9)$ ( * )
$\nabla\cdot u=0$ , (2.11)
$\frac{\partial u}{\partial t}=-\nabla P+P_{r}\nabla^{2}u+P_{r}R_{a}Tr+P_{r}T_{a}^{1/2}u\cross\hat{z}+u\cross(\nabla\cross u)$ , (212)
$\frac{\partial T}{\partial t}=-\nabla\cdot(uT)+\nabla^{2}T$, (2.13)
$\{\begin{array}{l}r=\eta/(1-\eta) \text{ } u=0, T=1,r=1/(1-\eta) \text{ } u=0, T=0\end{array}$ (2.14)




$Y_{lm}(0\leq|m|\leq l\leq L)$ Chebyshev




$u=0,$ $T=( \frac{1}{R_{1}}-\frac{1}{R_{2}})^{-1}(\frac{1}{r}-\frac{1}{R_{2}})$ (2.16)
(2. 16) Rayleigh $R_{a}^{c}=1443$
Taylor
2 $\eta=0.5$ Prandtl $=1$
$\acute{R}_{a}$ T
$R_{a}^{c}$ $\eta=0.5$ $P_{r}=1$ $R_{a}=$










$t=3.5$ $E$ $Q$ 1
0.56 $6\sim 7$ $t=7$ $E$
$Q$ $t=7$ $E$ $Q$
( 5 )o
o $E\simeq 5.0,$ $Q\simeq 50,$ $\langle T\rangle\simeq 0.3$ o
( )
o 2
o ( 2 )
$1.25R_{1}\leq r\leq 0.875R_{2}$
$|\omega|=15(|\omega|_{\max}=40)$ $z$ $\omega_{z}$
4 ( 13 $\omega_{z}$ ) $\circ$ (a)











$r= \frac{1}{2}(R_{1}.+R_{2})$ $\omega_{z}(\phi, t)$ (
$)$ - 6 $t=3.5$
$t=7$ 1
5 $V\backslash$ $t=7$ 1 3
$E$ $Q$
[6]
( ) ( ) $\circ$











$\frac{D\omega}{Dt}=s\cdot\omega+P_{r}R_{a}\nabla T\cross r+P_{r}T_{a}^{1/2}(\hat{z}\cdot\nabla)u+P_{r}\nabla^{2}\omega$ (3.4)
$s$
$s=\{s_{ij}\}$ , $= \frac{1}{2}(\frac{\partial u_{i}}{\partial x_{j}}+\frac{\partial u_{j}}{\partial x_{i}})$ (3.5)
(3.4) $\omega$
$D|\omega|^{2}$
$=\omega\cdot s\cdot\omega+P_{r}R_{a}\omega\cdot(\nabla T\cross r)+P_{r}T_{a}^{1/2}\omega\cdot(2\cdot\nabla)u+P_{r}\omega\cdot(\nabla^{2}\omega)$ (3.6)
$\overline{Dt}\overline{2}$
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1 2 3 4
4(a) $x\Phi N$ ( $\phi=0$ $\phi$ )
1 10 ( )
$\omega_{z}$ (3.6) 4 1 2 $t=30$
9 $- 12$
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2: $\eta=0.5,$ $P_{r}=1$ .
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7: $($ ) ( )o $t=30$ .
(a) (b)
8: $-$ $u\cdot\omega=40$ ( ), $-40$ ( ).
$(u\cdot\omega)_{\max}=60,$ $(u\cdot\omega)_{\min}=-60$ .
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$2$ $4$ $6$ $8$ $10$
$\omega_{z}$
$16$ $17$ $18$ $17$ $16$
$-792$ $-906$ $-957$ $-848$ $-709$
$3239$ $3633$ $3895$ $3512$ $3148$
$-1083$ $-1166$ $-1194$ $-1121$ $-1005$
$-1330$ $-1511$ $-1709$ $-1521$ $-1403$
1:
$1$ $3$ $5$ $7$ $9$
$\omega_{z}$ $-29$ $-29$ $-29$ $-29$ $-30$
$1855$ $1298$ $1500$ $1300$ $2023$
$6808$ $7026$ $7180$ $6894$ $6827$
$–1426$ $-1023$ $-1166$ $-1025$ $-1546$
$-7228$ $-7196$ $-7479$ $-7132$ $-7404$
2: (3.6)
(a) $\circ$ (b)
9: $\omega\cdot s$ . $\omega=$ 500 $($ $)$ , $\omega\cdot s\cdot\omega=-500($ ).
$(\omega\cdot s\cdot\omega)_{\max}=2400,$ $(\omega\cdot s\cdot\omega)_{\min}=-1000$ .
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(a) (b)







13: (a) ( ) (b) (
)
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